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This study is an inquiry into the relationship between the time
required by children to process perceptually visual information and
the rate at which these same individuals are able to read printed
material.
The study derives from a research by Gilbert (1959) who presented
adults with short sentences projected on a screen for periods of 2/24
up to 6/24 of a second and then superimposed on the same place on the
screen a string of random letters.

Gilbert was able to show that the

extent to which his Ss were able to read the sentences, despite the
presence of a blocking or masking stimulus, was related to a measure
of reading rate.

The entire experimental procedure was extremely

crude, but the results were surprisingly clear.
The purpose of this study is to explore further the phenomenon
described by Gilbert, but with modern equipment that permits far
greater control over experimental conditions than he was able to
exercise.

Since the technique involved is what is generally referred

to as masking, a point of departure must be a review of literature
related to the latter.
Masking Techniques
When one is involved in obtaining results with a masking tech
nique, it is not enough to simply state that a masking technique was
used.

The reason for this is that there is more than one type of

masking effect.
The earliest studies utilizing a masking technique (Werner,
1935; Cheatham, 1952) were involved with the time characteristics of
visual perception as a function of two major variables consisting of
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contour shape and stimulus brightness.

Werner 1 s research consisted

of a series of experiments which involved tachistoscopic presentations
of small geometric figures.
The initial experiment presented a small black disk tachisto
scopically and then a masking effect was produced by a black ring.
The forms were constructed in such a way that the outer contour of
the disk stimulus was identical to the inner contour of the masking
ring stimulus.

In this way, if both figures were given simultaneously

they would be perfectly concentric.

By precisely controlling the

amount of exposure duration for each stimulus and the amount of time
between the two stimuli, Werner obtained a basic type of masking
technique.

Other geometric forms such as squares and irregular,

angular figures, each with their own masking stimulus gave similar
results.
Cheatham obtained a masking phenomenon in his investigation of
visual perceptual latency as a function of stimulus brightness and
contour shape by presenting as test stimuli; a circle, a triangle,
a square, and a diamond, and then masking these forms with a larger
circle.
Research today, however, includes a variety of types of masking
techniques which can be adapted for research purposes which will
evaluate visual perception latency as a function of many more en
compassing variables other than those of just stimulus brightness and
contour shape.

Thus, a differentiation must be made between the

several types of masking techniques which are available at the present
time.
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One of the more common masking techniques is that of dilution
of a test stimulus by a bright flash of light, either immediately
preceding or immediately following a test stimulus.

The effect of

the bright flash of 1 ight is to reduce the apparent contrast ratio
of the stimulus and its background.

In other words, the apparent

contrast between the stimulus and its background is markedly reduced
because of the brightness of the 1 ight.
Eriksen and Hoffman (1963) became involved with the dilution of
a test stimulus by using a bright adaptation field which, on some
occasions, remained on while the test stimulus was being exposed.
The dilution of the test stimulus thus produced, presumably takes
place on any part of the retina.
The stimulus forms used were the capital letters A, T, and U
which were printed as black letters on a white background.

These

stimulus forms were presented randomly to Son one of the fields of
a three field tachistoscope which provided an adapting field and two
stimulus exposure fields.

The adapting field was used to manipulate

the pre- and postadaption brightness and one of the letters was pre
sented either in exposure field 1 or exposure field 2.

Also, the

apparatus allowed precise control over the interstimulus interval
between field 1 and field 2.
In presenting the stimuli to the �s, Eriksen and Hoffman uti1 ized three types of stimulus presentations:
presented in field

(a) a stimulus form

followed by light alone in field 2; (b) a stimu-

lus form presented in field 2 preceded by light alone in field l;
(c) the same stimulus form presented in fields 1 and 2.

The

4
interstimulus intervals or lag times, as Eriksen and Hoffman referred
to the interval between the termination of field 1 and the onset of
field 2, were of 0, 5, 250, and 450 msec. duration.
The four experimental conditions which were investigated were
as follows:

Condition A, a dark adaption field with a dimly luminous

fixation point which terminated with the onset of field 1 and re
turned with termination of field 2; Condition B, a dark adaption
field but with the luminous fixation point remaining on during presen
tation of fields 1 and 2 and during the interstimulus interval; Con
dition C, a bright adaption field which terminated with the onset of
field 1 and returned with the termination of field 2; Condition D, a
bright adaption field that remained on during presentation of field
and field 2, as well as during the interstimulus intervals.
Thus, there were three methods of stimulus presentation (field
alone, field 2 alone, and double stimulation) at four levels of
interstimulus intervals and under four conditions.
In the first experiment five�s were used, each� being presented
with each of the experimental conditions and the systematic variation
of stimulus forms and exposure durations.

However, in a second

experiment 12�s were divided into groups of three each.

In doing

this, three different Ss were assigned to each of the four experi
mental conditions.

Within a condition in this second experiment,

each of the three�s had 24 presentations of each of the letter forms
under each of the three methods of presentation for each of the inter
stimulus intervals.

Both experiments required a forced-choice response

from� during the test situation.
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In essence, what happened to� performance during the four ex
perimental conditions was a decrement in correct recognition due to
the dilution of the test stimulus as the bright adaption field was
kept on at continually increasing lengths of time.

Thus, the illumi

nation of the adapting field added equal increments to the light and
dark areas of the letter stimuli which then reduced the figure-ground
contrast between the black letters and the white background.
One of the most relevant outcomes of Eriksen and Hoffman's in
vestigation is the fact that masking was obtained in three different
ways, all of which reduced the figure-ground contrast through the
presentation of the bright adaption field.

When the bright adaption

field was presented before, after, or even left on during the letter
presentations, an effective masking phenomena would take place.

Thus,

the possibility of correct recognition of a letter form would be
greatly reduced by the brightness of the adaption field, regardless
of when the letter was presented.
Pieron (1925) in a much earlier series of studies had demon
strated the same masking phenomenon reported by Eriksen and Hoffman
(1963).

Pieron produced masking in a number of different situations

including the masking of a faint flash of 1 ight by a subsequent much
brighter flash, and also the masking of a uniformly illuminated
circle 5 mm. in diameter by a subsequently superimposed luminous
square 10 mm. on each side.

Pieron varied the interval between the

two flashes of light and between the appearance of the circle and
the appearance of the square and showed that masking occurred only
when the interval between the stimulus to be identified and the
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masking stimulus was less than a certain minimum value.
It might be mentioned here that the phenomenon of masking is
not confined only to the field of visual perception.

Raab (1963)

has found the masking technique to take place also through the
auditory and cutaneous senses.
A second type of masking phenomenon occurs only in nonfoveal
areas of the retina.

In order to demonstrate this phenomenon a

test stimulus consisting of a small illuminated area is presented
on a dark field and is followed by a brief presentation of two
adjacent illuminated areas.

If the intervals and the brightness are

properly adjusted,� reports the test stimulus as being reduced in
brightness.

This is presumably an inhibiting effect which takes

place in the periphery of the eye itself.

This effect was system

atically investigated by Alpern (1953).
One of the most important findings of the investigation was the
relationship of the magnitude of the effect to the region of the
visual field on which the patches of light appeared.

It was found

that if the center of the test patch was fixated in the region of
the fovea, and the two contrast-inducing patches were present, no
effect could be demonstrated, regardless of the contrast-inducing
patches.
If, however, the fixation of the test patch was gradually
moved so that the center of the image of the test patch impinged
itself upon the peripheral retina, then the effect was noted.
of the most conclusive aspects of the effect is that it is non
foveal or peripheral in nature.

One
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While the two previous types of masking, that of dilution of a
test stimulus which results in brightness-summation and that of
masking a test patch of 1 ight in the peripheral retina by two ad
jacent flashes, seem to describe some of the phenomena involved in
the technique of masking, there are other circumstances where a
masking effect is obtained that cannot be attributed to the tech
niques already mentioned.
A third type of masking phenomenon is obtained in studies in
which a black letter on a white background is presented for a short
duration and is followed by a black ring on a white background.

The

position of the ring is such that it would have surrounded the letter
if both the ring and the letter had appeared together.

The lumi

nosity of the letter is generally adjusted so that it can be correct
ly identified on only a fraction of the occasions on which it is
presented.

When the durations of the presentations, the interval

between letter and ring, and luminosities are appropriately adjusted,
the appearance of the letter is supressed.
Two experiments were performed by Eriksen and Collins (1965)
on the effect of masking a letter form by a ring which was presented
either preceding, concurrently, or following the test letter at delay
intervals up to 250 msec.

In these experiments the duration of ex

posure of the test letters was adjusted for each� so that the letter,
without the ring, was recognized correctly on 70 per cent of the
trials.
The purpose of the investigation in the first experiment was to
measure the masking of simple stimulus forms which were presented to
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� and were then followed by a ring stimulus which occurred con
currently with the test form or at delay intervals up to 250 msec.
after the presentation of the test form.
The method utilized in the research was that of taking 10 �s
who had normal or corrected-to-normal visual acuity and presenting
them with several practice sessions which involved perceptual
recognition of the letters but without the interjection of a masking
stimulus at this point.

A three field tachistoscope was used that

contained an adaption field and two fields for stimulus presentation,
field l and field 2.

The test forms were presented in field

and

consisted of the capital letters A, T, and U which subtended a maxi
mum of .2 degree angle and were presented as black against a white
background.

The ring, always presented in field 2, was also presented

as black against a white background so as to encircle the form oc
curring in field 1.
In analyzing the data of the first experiment Eriksen and
Collins obtained the percentage of correct recognition as a function
of ring-present vs. ring-absent and delay interval.

A definite

masking effect was obtained with the ring-present condition when the
masking ring was presented after the letter stimulus at delay inter
vals under 100 msec.

Because of the effectiveness of the masking,

the resulting function appeared flat from 0 msec. to 50 msec. delay,
indicating a uniform masking effect within this range.
The most significant finding with respect to this particular
type of masking technique was that the maximum effect occurred when
the ring and letter form were presented concurrently.

However, the
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data also showed there was a pronounced retroactive effect caused by
the ring stimulus for delay intervals up to 50 msec. but after this
amount of delay the masking became less and less effective.

Eriksen

and Collins attribute the phenomenon to the impairment of perception
when the ring and letter stimulus are presented simultaneously.

What

happens is at short delay intervals, the letter and the ring seemingly
occur together to form the percept, thus making the percept harder
to synthesize and construct.

It seems the perceptual task is much

easier when the letter stimulus is followed by a white blank card
rather than the ring-masking stimulus.
Eriksen and Collins then went on to suggest that,

11 • • •

it

would appear that proactive masking should have essentially the
same results as retroactive masking.....

Either sequence should

lead to the percept of the letter surrounded by the ring and thereby
constitute a more difficult perceptual task for recognition.

The

persistence of the time relationships should be essentially the
same for either forward or backward masking.
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This, in essence, was the purpose of the second experiment
undertaken to see if there was a persistent temporal relationship
which was essentially the same for forward masking as there was for
that of backward masking.

The procedure, stimulus materials, and

apparatus were the same as that utilized in the first experiment.
However, the only difference between the first and second experiment
was that under the ring-present conditions in this second experiment
the ring preceded the letter stimuli by the various delay intervals
used in the first experiment.
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After comparing and analyzing their data, the results obtained
in this second experiment corresponded with expectation.

The forward

masking produced was closely similar to the backward masking produced
in the previous experiment.
In looking closely at the results of the investigation, Eriksen
and Collins made the observation that both of the experiments brought
out three very important points.

First, forward and backward masking

effects with the ring stimulus upon recognition of simple letter forms
were found to be much improved by the refinement they introduced
into their technique.

Second, the impairment produced when the letter

form and the masking ring were presented concurrently was almost equal
to the masking effect produced when the ring and letter were separated
by as much as 50 msec.

Third, the masking effect of the ring is al

most identical when presented in either the forward masking or the
backward masking situation.

The supression is assumed to be due to

the difficulty, which is probably central in location, of structuring
the letter form plus the masking ring.
Up till now, three types of masking techniques have been de
scribed which have been utilized for basic research purposes over the
past several years.

However, there is one more masking phenomenon

which should be delineated to complete the review of masking phenomena.
This fourth and last major type of masking technique was that
utilized by Gilbert (1959) at the University of California.

Gilbert's

technique was still different from those previously mentioned.
In a preliminary study Gilbert presented two words on a movie

ll

screen for 2/24 of a second and then immediately followed these words
by nonsense letters on the same place on the screen.

The result was

that the correct identification of the words by the �s was drastically
reduced because of the interference caused by the nonsense letters.
This seemed to Gilbert to provide a means of measuring the speed with
which the S could process the visual information.
Gilbert used 64 college adults in his investigation who had
an average reading level of 262 words per minute on a nonfiction
article of approximately 2,300 words with a range of 143 words per
minute to 464 words per minute.

A test adapted from one of the

University of California weekly broadcasts was used.

Thus, a score

for each S could be obtained from this reading test indicating S's
speed and comprehension of reading.
The span-of-perception tests consisted of six tests which were
highly similar to one another.

The words were short and completely

familiar and the phrases utilizing these words gradually increased
from one to five words.

Each test included five test items for each

span which increased from one word to a five word span.

An example

of one of Gilbert's three word spans and its masking stimulus would
be presented as
as
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1

1

his best shoes1 1 followed by nonsense letters such

bnvcrmxztghjfedksl 11 •
Gilbert's method involved a motion picture projector which

operated at a rate of 24 frames per second (.04 sec. per frame).
The procedure was to present a word or words with this projector for
two, three or more frames.

Following the presentation of the word

or words, Gilbert then presented the nonsense letters which served as
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a masking stimulus.

These nonsense letters were merely a random

selection of alphabetical letters.

Also, the number of letters

chosen for the masking stimuli were enough to extend two letter
spaces past the beginning and end of the words.
The Ss were first given what Gilbert called the basic span
series.

This consisted of displaying each word or set of words for

two frames, followed by blank frames and no masking letters.

The

�s reported the word or words they had read and the percentage
reported correctly provided an accuracy of perception score.
Gilbert then obtained a measure of the rate of perception of
the word or words when they were followed by the masking stimulus.
First, he presented each word or words for two frames and followed
them with a string of random letters for two frames.

Then he in

creased the exposure of the words to three frames and again followed
them with two frames of the random letters.

In subsequent trials the

exposure of the words was increased to four, five, and six frames.
This procedure provided a measure of the rate at which S could
process perceptual information.
The experimental results showed that the introduction of the
masking letters reduced the accuracy with which the words were re
ported by�-

In addition, the masking effect was greatest when the

greatest number of words were used.

Gilbert argued that the longer

lists of words contained more information and, hence, required more
time for perceptual processing.

His argument was that the list of

random letters disrupted the processing of the information provided
by the words.

If the random letters arrived before S had completed
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the perceptual processing of the words, then the latter was disrupted
and the words could not be recognized.
Gilbert argued that reading involved a sequence of activities
beginning with the fixation of a group of words.

At that point the

eyes would remain stationary until the information provided by the
words had been perceptually processed.
to a new group of words.

Then the eyes would move on

The speed at which this could be accomplished

would be determined partly by the speed at which the reader could
undertake perceptual processing.

Hence, Gilbert expected that there

would be a correlation between his experimental measure of perceptual
speed and rate of reading.
The correlation coefficients for the percentage of words
processed on each test of perception in the series and the effective
reading rate was computed.

These correlations ranged from 0.30 up

to 0.68.
The type of masking phenomena utilized by Gilbert in his research
is of the same type which will be used in this study.

The technique

involves the blocking or disrupting of information in the short term
memory, thus enabling an individual no opportunity to process one
piece of information due to the presentation of a subsequent piece
of information, which in this study will be a complex masking design.
This perceptual erasure process provides a type of experimental
interruption which can lead to a better and clearer understanding of
the information processing rate within the human organism.

Essentially,

what happens in most tachistoscopic tests is that a stimulus trace
is briefly stored.

The trace is subject to very rapid decay.

However,
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before it has decayed, information can be utilized from this trace
just as if the stimulus were still active.

This persistence of

visual impressions makes them briefly available for processing even
after the initial stimulus has terminated.

Therefore, what a

perceptual erasure technique provides is an experimental disruption
or erasing of a stimulus trace, thereby eliminating any possible
utilization of the information.

The time that a trace must persist

for the information in it to be recognized can be determined by
using this perceptual erasure technique.
Processing Visual Information
Stimuli coming from a particular object to the sensory receptors
in the eye present information to an individual.

The quantity of

information contained in a stimulus however, is usually much greater
than the quantity the organism can selectively utilize because of
the human 1 s limited channel capacity.

The channel capacity of a

nerve, such as the optic or auditory nerves, is much greater than
the central capacity for processing information.

In this respect

then, perception, as Forgus (1966) says, is an information-extraction
process which is composed of several stages.
These stages of the information-extraction process consist of
the following:

(a) the physical energy or the stimulus input; (b)

sensory transduction or the

1

1

translation of physical information

into informational messages that the nervous system can use; 11 (c)
intervening brain activity which consists of the nerve impulses
reaching the brain and having one of two things happen, (l) the brain
can act as a relay and receiving station and pass on the information
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to the

response system11 , thus completing the perceptual act or;

11

(2) it can go further and select, reorganize, and modify the infor
mation before it passes on to the

11

response system 11 ; (d) the actual

perceptual experience or response output which is characterized by
verbalized or other objective acts.
After stimulus inputs have activated the sensory receptors
of the eye, there is a certain amount of time needed by the perceptual
system in order to process this information effectively.

Perception

is not a passive assimilation of stimuli, but rather an active process
of developing a percept.

Such a complex task occupies a certain

amount of time.
The concern of this research will be the identification of the
amount of time an individual needs to process particular amounts
of visual information, or in other words, the time it takes for the
perceptual system to go through the stages of the information-extraction
process.

This rate at which information is processed is not the same

for all individuals.

Therefore, it will also be of concern in this

investigation to try and understand more clearly the functioning of
the information processing rate and its relation to the reading of
printed material by the human organism.

Problem
The plan of this investigation is to determine the relation
ship between the time required to process perceptually visual infor
mation and the rate at which individuals can read printed material.
When one is involved in a perceptual task such as reading printed
material, it is a well-known fact that there is a large difference
between the rates at which individuals can perceive and correctly
report printed material.

This is, presumably, because the amount

of time required by an individual to synthesize and construct a
percept encompasses a wide range from person to person.
The skill of reading is, of course, related to the field of per
ception but not in a way that is clearly understood.

Thus, the

influence of the rate at which information is processed is a criti
cal point of departure which must be considered in striving for a
clearer understanding of the visual perception process that occurs
during reading.
The design of this investigation is to present 5th and 6th
graders with the Gates-MacGinitie Reading Test and determine the
relationship between the rate at which children can read printed
material and the rate at which these same children can perceptually
process tachistoscopically presented stimuli, consisting of simple
alphabetical letters, easy words, and hard words.

The degree of

difficulty of the words was obtained from the Thorndike-Lorge (1944)
Teacher's Word Book of 30,000 Words.
The technique of masking used in this study is essentially the
same as that used by Gilbert and involves the phenomenon known as
16
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perceptual erasure.

The production of perceptual erasure in this

investigation, however, is achieved by presenting a test stimulus,
and, after an interval of time, following this test stimulus with
a complex blocking or masking pattern rather than a string of random
letters 1 ike those used by Gilbert.

The phenomenon which takes

place is that of perceptual erasure due to the complex masking
pattern acquiring the same effect as Gilbert's nonsense material.
Gilbert found, as others have found, that if the interval of
time is of long enough duration between the presentation of the
test stimulus and the masking pattern, then Swill be able to
identify readily the test stimulus, but if the test stimulus is
presented to� and the masking design follows after a relatively
short interval of time, then Scannot report the essential character
istics of the test stimulus.

Method
Subjects.

The Ss participating in the study were pupils from

the Waylee Elementary School, Portage, Michigan.
from the 5th and 6th grades inclusively.

The Ss were taken

The total number was 134.

Eighteen Ss were eliminated for one of the following reasons;
(a) could not pass the preliminary trials on the tachistoscopic
presentation, (b) were absent during the presentation of the Gates
MacGinitie Reading Test or during the tachistoscopic presentations,
(c) because of a negative validation score on the Gates-MacGinitie
Reading Test.
Each S was tested on the Gates-MacGinitie Reading Test which
was given as a group test.

Each S was also administered the tachis

toscopic presentations which were given individually.
Reading tests.

The Survey D (hand scored edition) level of the

Gates-MacGinitie Reading Test (1965) which is intended for use in
grades 4 through 6 was administered to each S in the 5th and 6th
grades.

Three equivalent forms of Survey Dare available, each con

sisting of three parts; Speed and Accuracy, Vocabulary, and Compre
hension.

The instructions for each subtest were given as directed

in the Teacher's Manual which accompanies the test forms when
ordered.
The Speed and Accuracy Test which was of main concern in this
study provided an objective measure of how rapidly Ss could read
with understanding.

The test itself contained 36 short paragraphs

of relatively uniform difficulty with each paragraph ending in a
question or incomplete statement, and a choice of four words from
18
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which S had to choose.

The time limit of five minutes was short

enough that few Ss were able to complete all of the paragraphs which
constituted the test.

Since this study was concerned particularly

with the function measured by this subtest, each S took the subtest
from two forms in order to obtain a more reliable score.
The Vocabulary Test which contained 50 items sampled S's read
ing vocabulary.

The test consisted of a test word which was followed

by five other words, of which one was similar in meaning to the
original test word.

The task was to choose among the five possible

words the one that was most nearly the same as the test word.

The

test starts with commonly used words but gradually the words become
more difficult.

The time 1 imit for the Vocabulary Test is fifteen

minutes which is seemingly enough for most �s to finish with ease.
The third part, that of Comprehension, measures �'s ability to
read complete prose passages with clarity and understanding.

The

test which becomes gradually harder is composed of 21 passages con
taining 52 blank spaces which must be filled in.

Each S must decide

among a choice of five completions which one best conforms to the
meaning of the whole passage.

The time allotted for this test is

twenty-five minutes which is also enough time for most to finish.
The procedure used with the Gates-MacGinitie Reading Test was
to administer initially Form 2 and utilize only the speed and
accuracy subtest, thus omitting the sections on the vocabulary and the
comprehension.

Due to a timing error in the administration of Form 2

in one of the 6th grade classes, Form 3 was ordered and administered
at a later date.

However, because the raw scores are comparable
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across the three forms for Survey D, the results of the statistical
analysis are not significantly affected in any way.

After completing

the speed and accuracy subtest on Form 2, the tests were collected
and Form l was then administered.

�s were then instructed to complete

the speed and accuracy, vocabulary, and comprehension subtests on
Form l according to the given instructions for each particular subtest.
The result in utilizing a procedure such as this led to two
raw score values on the speed and accuracy subtest (Forms l & 2) and
one raw score value on each of the vocabulary and comprehension sub
tests.
Since the speed and accuracy score was the major concern in
this research, the mean of the raw scores on Forms l and 2 was uti1 ized.

Obtaining a mean value on two speed and accuracy subtests

was considered to provide a more reliable measure of a S's true
speed and accuracy score than a score on one test given at any par
ticular time.
out here.

However, a point which is quite crucial must be brought

A score on this section of the test is only used after

it has passed a validation procedure which involves a comparison of
the number of items attempted and the number correct.

If the number

of items attempted is very much larger than the number correct, then
S has been engaging in considerable guessing and his score lacks
validity.

If the score on the number of items correct was signifi

cantly lower than the score on the number attempted, then that par
ticular S was eliminated with regard to statistical evaluation on
the speed and accuracy subtests.
Apparatus and tachistoscopic materials.

A Gerbrands 2-field
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tachistoscope, Model T-28-l was used in the research.

One of ten

words or one of five alphabetical letters was presented to S.

The

general procedure was to present either a letter or a word for 10
msec. at a distance of 23 inches and then follow this with a dark
field for a specific interval of time which varied between 10 msec.
and 70 msec. on different trials.

During this interval of time no

stimulus was displayed but was followed by the blocking or masking
stimulus for a period of 10 msec.

The pre- and postexposure fields

were completely dark except for two dim red markers used as fixation
points.
S was instructed to fixate between the two dim red markers, 2
mm. in diameter, which were located directly above and directly be
low the location where the letter or word and masking stimulus were
to appear.
The alphabetical letters, words, and masking design which were
used as the visual stimuli were printed as solid white letters on a
black background.

The luminance value of the printed stimuli was 4

foot Lamberts as measured by a Spectra Brightness Spot Meter, Model
UB.

The lettering itself was Para-Tipe 14 point Grotesque.
The letters which composed the visual stimuli were 3/16 of an

inch high and the words were no longer than l inch in width.

Thus,

the visual stimuli subtended an angle of less than l degree in height
and less than 2.5 degrees in width.
The visual stimuli which the Ss were to identify consisted of
five alphabetical letters, five easy words, and five hard words.
Each one of these categories of materials were developed as follows:
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1.

The criteria established for selecting the letters were

those of having letters of straight line design and selected so that
the bigram frequencies of any pair was almost zero according to
Underwood and Schulz (1960).

Thus, the ensueing criteria eliminated

all of the alphabetical letters except the letters H, K, Z, V, and X.
2.

The criteria established for selecting the five easy words

was to obtain the Thorndike-Lorge Teacher 1 s Word Book of 30,000 Words
and refer to Column (J) which is the Thorndike count of 120 juvenile
books.

An easy word as used in this research was a word occurring

at least 1,000 times or more per million words in the count of 120
juvenile books.

The rationale for this was to choose words that

children would be accustomed to reading in the elementary program.
The easy words selected were five concrete nouns with which 5th and
6th graders would be quite familiar, namely, child, house, plant,
river, and watch.

In addition, each letter in each letter space in

each word was different from that of any of the other letters in the
same position in the remaining words.
3.

The criteria established for the hard words were similar

in respect to those used for selecting the easy words.
(J) was also used in the Thorndike-Lorge 1ist.

The Column

A word was considered

to be of a suitable degree of difficulty for a 5th or 6th grade�
for the experiment if the word was used between 100 and 200 times
per million words.

The words selected were basin (107), elder (167),

forge (107), tempt (104), and wharf (105).

The parentheses denote

the number of times the word is used per million words in a count
of the 120 juvenile books.
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As in the case of the easy words, each letter in each letter
space in each hard word selected is different than that of any of
the other letters in the same position in the remaining words.
In addition, the blocking or masking stimulus consisted of a
complex design derived from a combination of 34 randomly placed
letters which avoided forming any type of sense material.

The

masking design was located in such a way that when it was presented
to�. it would superimpose itself upon any previously presented
material (see Figure l).

Preliminary investigation indicated the

main criterion for an effective masking design was complexity.
This criterion of complexity for effective masking is in accord
with Schiller and Wiener's (1963) findings which give evidence for
the view that specific contour relation between two stimuli is
critical in bringing about effective masking.

According to Schiller

and Wiener, the two criteria which give evidence for an effective
masking stimulus are as follows; (a) the relative similarity of the
pattern contrast of masked and masking stimuli and (b) the maximal
physical overlap of these stimuli.
in the present investigation.

This, in essence, was achieved
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Procedure
Available Ss were divided into two groups.

Group l received

tachistoscopic presentations of five easy words and five alphabetical
letters presented one at a time and in random order.

Group 2 received

tachistoscopic presentations involving the same five easy words and
five hard words also presented one at a time and in random order.
The two types of presentations, that of easy words-letters and easy
words-hard words, were alternated between �s.

There were insufficient

Ss available to include a third group of children to be administered
a letter-hard word combination.
Each word or letter was presented one at a time for 10 msec.
The word or letter was followed by a dark field for a specified time
and then the masking stimulus appeared.

The interval between the

termination of the test stimulus and the appearance of the masking
stimulus could be 0, 10, 20, 30, 40, 50, 60, or 70 msec.

At each

interval the five letters or the five hard words were presented with
the five easy words in random order.

The longest interval was used

for the first presentation of either the letters or the hard words
with the easy words.

Then the next longest interval was used and

the letters or hard words, along with the easy words, were presented
at this interval.

Thus, the procedure continued through the remainder

of the intervals for a total of 80 presentations for both Group l and
Group 2.
The levels of interstimulus intervals which were selected were
sensitive enough and yet covered a great enough range to permit the
measurement of individual differences.
25

These interstimulus intervals
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proved to be satisfactory during the actual data gathering phase of
the investigation.
In addition, 13 preliminary trials were given to each S before
commencing with the actual test situation.

The first five preliminary

trials involved presenting randomly and one at a time, five of the
visual stimuli for 10 msec. and then an additional five trials with
the masking stimulus presented after an interval of 200 msec.

The

final three trials were followed by the masking stimulus immediately
after the test stimulus so as to familiarize S with the effect of
the masking design and to explain to S that he or she was to guess
if the test stimulus could not be readily recognized.
These preliminary trials were used in order to eliminate any�
not capable of perceiving the test stimuli.

It is assumed that if

� could perceive the test stimulus at a duration of 10 msec. during
the preliminary trials then that� should also be able to perceive
the test stimulus at that same duration during the actual test situ
ation.
The pre-exposure, between exposure, and post-exposure fields
of the tachistoscope were dark.

Thus, the sequence of presentation

which was triggered by� pressing a switch was dark field - test
stimulus - dark field - masking stimulus - dark field.
The instructions given by� to each S in Group 1 during the
initial phase of the test situation were as follows;
1 am going to present to you a series of words and
alphabetical letters. Here is the list we will use, will
you please read aloud the words and letters on the list.
11

I will present these words or alphabetical letters
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to you, one at a time and in random order. Random order
means I can present any letter or any word on your list
at any time, or in other words, I will skip around in
choosing a word or letter to present to you.
I will give you two words to listen to while you
are with me. I will say 'ready', then I will say 'go'.
When I say 'ready' you will put your face into this rubber
eyepiece and look into the box (tachistoscope). I will
then say 'go' and you may push this button once quickly
per trial.
Would you please look into the box. Do you see two
small red dots, one above the other? This is where the
letter or the word will be presented. It will appear
quite quickly and between these two red dots, so if you
look there, that is where you will see the word or letter
presented.
When I have said 'ready' and 'go' and you have pushed
the button and seen a letter or word, would you then look
at me in this mirror and simply tell me what letter or word
on your list you saw presented before your eyes. The only
words and letters I will use are the ones you have on your
list. Are there any questions before we begin?"
The instructions given by� to each S during the initial phase
of the test situation in Group 2 were similar to those of Group l
and were as follows;
"I am going to present to you a series of words.
Here is the list we will use, will you please read aloud
the words on the list.
I will present these words to you one at a time and
in random order. Random order means I can present any word
on your list at any time, or in other words, I will skip
around in choosing a word to present to you.
will give you two words to listen to while you are
with me. I will say 'ready', then I will say 'go'. When
I say 'ready' you will put your face into this rubber eye
piece and look into the box (tachistoscope). I will then
say 'go' and you may push this button once quickly per
trial.
Would you please look into the box. Do you see two
small red dots, one above the other? This is where the
word will be presented. It will appear quite quickly and
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between these two red dots, so if you look there, that is
where you will see the word presented.
When I have said 'ready' and 'go' and you have pushed
the button and seen the word, would you then look at me
in this mirror and simply tell me what word on your 1 ist
you saw presented before your eyes. The only words I will
use are the ones you have on your 1 ist. Are there any
questions before we begin?"
A minimum interval for recognition (MIR) from the performance
protocols of each� was established.

If a S gave incorrect responses

on 4 out of 5 possible words or 4 out of 5 possible letters at a
particular interstimulus interval, then the assigned value for that
S's minimum interval for recognition would be the value of the next
longest interval.

If, for instance,� responded incorrectly on 4

out of 5 letters at an interstimulus interval of 40 msec. then the
assigned value of that�'s minimum interval for recognition (MIR)
would then be 50 msec.
In earlier research involving rate of information processing,
it was found that the criterion for establishing a threshold for
recognition can be defined in many ways without affecting the
results to any marked degree.

Results
As was pointed out earlier, the main concern of the investi
gation was an analysis of the relationship between the rate at
which children can read printed material and the rate at which
these same children can identify tachistoscopi�ally presented
stimuli, consisting of simple alphabetical letters, easy words,
and hard words.

The reading speed and accuracy score which was

used was the most important of the three scores derived from the
reading test and was a mean of two scores, one score from each of
two separate forms of the Gates-MacGinitie Reading Test.
In order to study the rate at which each of the three types
of tachistoscopic presentations could be perceptually processed,
the means and standard deviations were obtained for the total
sample.

The results showed that the letters, which were the

simplest of the three types of stimulus presentations, took the
longest time to perceptually process.

In comparing the easy words

and hard words, the easy words were processed at a faster rate than
were the hard words.

The mean and standard deviations for the three

types of tachistoscopic presentations are given in Table l.
In order to determine whether or not there was any statistically
significant differences between the obtained means for the tachisto
scopic performance for letters, easy words, and hard words, t tests
were computed and the results are shown in Table 2.

Due to the easy

words being paired with the letters for Group l and with the hard
words for Group 2, a t test for zero difference between two popula
tion means using paired samples was required.
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However, because the
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Table l
Means and Standard Deviations for Recognition
Time as a Function of Type of Stimulus
for the Total Sample

M (msec.)

Stimulus

SD (msec.)

N

Letters

61.79

15.56

67

Easy Words

36.96

19.06

125

Hard Words

43.94

19.29

66

Table 2
t Values Computed for Zero Difference
Between Sample Means

Source of Means

t

df

11. 5844

58

p<.001

Easy Words-Hard Words 2.0684

64

p<.05

5.8865

131

p<.001

Easy Words-Letters

Hard Words-Letters

p
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means of the letters and hard words were from two entirely separate
groups, a.!_ test for zero difference between two population means
of independent samples was computed.
The means and standard deviations as well as the correlations
between variables for the 5th and 6th grade levels and boys and
girls considered separately seemed worthwhile studying.
The comparative rate at which the 5th and 6th grade levels
could process the tachistoscopically presented stimuli was under
taken and the results are given in Table 3 which also reveals a
difference between the means for the 5th and 6th grades for each
type of stimulus presentation.
The mean time required to process visual stimuli is consistently
higher for those �s in the 5th grade level for each type of stimulus
as compared to those in the 6th grade level.

However, both grade

levels maintain similar relationships between the three means for
the three types of stimulus presentations. That is to say, the
easy words were the quickest to be processed, followed by the hard
words and then the alphabetical letters.

This held true for both

the 5th and 6th grade levels and for the total sample.
A.!_ test for significance of differences between the means for
the 5th and 6th grades was undertaken and the result was a significant
difference (p<.01) for the letter presentations (t=3.745l, df=65).
The means for the easy words were significant at the 5 per cent level
(t=2.3413, df=l23) while those for the hard words were not significant
at the 5 per cent level of confidence.
The test for significance of differences between the means was
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Table 3
Comparison of Means and Standard Deviations for Recognition
Time as a Function of Type of Stimulus for
the Samples of 5th and 6th Grades

5th

Stimulus
M (msec.)

6th

SD (msec.)

N

M (msec.)

SD (msec.)

N

Letters

68.24

10.58

34

55.15

17. 16

33

Easy Words

41. 21

19.92

58

33.28

17.61

67

Hard Words

47.74

17.65

31

40.57

20.28

35
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applied as a ]-tailed test, assuming that the direction of difference
would be for the 6th grade level having faster rates of information
processing than the 5th grade.
A comparison of the means of the three types of stimulus presen
tations for boys and girls, shown in Table 4, indicates the mean
values for the girls on the easy word and hard word presentations
to be lower than those of the boys.

However, the reverse was true

when means were compared with regard to the letter presentations.
Again, it should be noted that the means and standard deviations
achieved by both the boys and girls in the sample follow the same
pattern with respect to processing the easy words at the fastest
rate, followed by the hard words and then the alphabetical letters.
A t test for significance of differences between the means for
boys and girls was computed and the result obtained was that the
difference between the means for the letters and the hard words was
judged to be inconsequential.

However, a significant difference

was obtained at the 5 per cent level of confidence (t=2.0762, df=l23)
for the difference between the means for the easy words for both
boys and girls.
The test for significant differences between the means for boys
and girls was undertaken as a 2-tailed test, since the direction of
difference could lie in a direction favorable to either the boys or
the girls.
The major concern of the investigation was to understand more
clearly the relationship between the rate of information processing
in children and the ability of these same children to read printed
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Table 4
Comparison of Means and Standard Deviations for Recognition
Time as a Function of Type of Stimulus for
the Samples of Boys and Girls

Stimulus

Girls

Boys
M (msec.)

SD (msec.)

N

M (msec.)

SD (msec.)

N

Letters

60.31

l6.l6

32

63.l4

15. 10

35

Easy Words

40.68

19.90

59

33.64

17.77

66

Hard Words

48.71

19.96

31

39.71

17.90

35
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material.

The means and standard deviations that have been dis

cussed explain only the rate at which the sample of children
could process the three types of stimulus presentations derived
from the tachistoscopic procedure.

The essential concern, however,

is to clarify the way in which the time needed for efficient per
ceptual processing of information is related to how well the children
do at a reading task.

Therefore, correlations between the three

types of tachistoscopic presentations and the three sections of the
Gates-MacGinitie Reading Test were computed and examined.
A Pearson product moment correlation was utilized in the
statistical analysis of the data.

Correlations were calculated

between the three types of tachistoscopic presentations and the
three sections of the reading test.

Table 5 shows the correlations

for the total sample between the three types of stimulus presenta
tions and the three sections of the Gates-MacGinitie Reading Test.
The resulting correlations are negative since the lower the
obtained score by� on the tachistoscopic presentations the faster
was the rate at which S could perceptually process the printed
material.
The range of the correlations for the total sample population
extended from a low of -.27 to a high of -.52.

The correlations are

all significant beyond the 1 per cent level except for the correlation
between the letter presentations and speed and accuracy.

The latter

was significant beyond the 5 per cent level.
The correlations of the speed and accuracy section on the Gates
MacGinitie Reading Test with the three types of stimulus presentations
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Table 5
Pearson Product Moment Correlations Between Recognition Threshold
and Scores on Sections of the Gates-MacGinitie
Reading Test for the Total Sample

Sections of Reading Test

Stimulus

Speed & Accuracy

Vocabulary
-.39>� 1'

Comprehension
-.32;�;':

Letters

- . 27>'<

Easy Words

- • 34><>': (117)

-. 47;•:;� (125)

-.52>'n� (125)

Hard Words

- . 45;�;':

- . 42>'.;',

-.5 ];'d:

>'<p<.05

1:;':p<. 01

(N)

(64)
(61)

(67)
(66)

(67)
( 66)
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were lower than the correlations with the other two sections of the
reading test.

This, however, does not negate the fact that a reason

able degree of variance is accounted for across the variables due to
the factor of the time required to process the visual stimuli.

How

ever, this will be discussed more fully in the next chapter.
A test of the significance of the difference between the corre
lations resulted in no significant difference (p>.05) between any
of the correlations.
After examination of the correlations between variables for the
total sample, correlations were examined with respect to 5th and 6th
grade levels separately as well as boys and girls.
The 5th grade level included a range of correlations between
variables of -.31 to -.65.

All correlations for the 5th grade shown

in Table 6 were significant at the 1 per cent level except for those
between letters and speed and accuracy and hard words and vocabulary
which were significant at the 5 per cent level.

In addition, the

correlation between letters and comprehension did not reach even
the 5 per cent level of significance.
Table 7 shows the correlations between variables for the 6th
grade level.

These range from -.07 to -.51.

Significant at the 1

per cent level are the correlations between easy words and vocabu
lary as well as easy words and comprehension.

Also significant

(p<.01) are the hard words and comprehension.

With respect to the

remaining correlations, there were none significant except for the
correlations between easy words and speed and accuracy and hard
words and vocabulary which were significant at the 5 per cent level

Table 6
Pearson Product Moment Correlations Between Recognition Threshold
and Scores on Sections of the Gates-MacGinitie
Reading Test for the 5th Grade Level

Sections of Reading Test

Stimulus

Sp eed & Accuracy

Vocabulary

Comprehension

Letters

-. 39>',

(32)

-.45>'<>'<

(34)

-.31

(34)

Easy Words

- . 36>b',

(52)

-.45;'<;',

(58)

-.49>'<>',

(58)

Hard Words

-. 65>'<>'<

(27)

-.43,•,

(31)

-.521<>',

(31)

>',p<. 05
01

;',1-p<.

(N)
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Table 7
Pearson Product Moment Correlations Between Recognition Threshold
and Scores on Sections of the Gates-MacGinitie
Reading Test for the 6th Grade Level

Sections of Reading Test

Stimulus

Speed & Accuracy

Vocabulary

Comprehension

Letters

-.0 7

(32)

-.25

(33)

-.20

(33)

Easy Words

- .29;',

(65)

-.4vn�

(67)

-.5l;'d,

(67)

Hard Words

-.30

(34)

-.36;�

(35)

- . 47H

(35)

;',p<.05
*;',p<.01

(N)
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of confidence.
The �s sampled in the investigation were also divided into
boys and girls, so that the correlations within each group could
be compared with those in the other group.

Girls in the elementary

program do somewhat better than the boys and generally show higher
correlations among test scores.
Table 8 and Table 9 indicate the resulting correlations for
the boys and girls respectively.

Notice should be given of the

fact that the two tables do not show any striking difference, how
ever, both tables do follow the same general trend similar to that
of the correlations based on the total sample.
The correlations, whether examined from the standpoint of the
total sample or the divisions of 5th and 6th grade levels and boys
and girls, indicate that the rate of information processing does
account for a reasonable amount of the variance across the test
variables.

Although this rate of information processing is a

significant factor and does account for some of the variance of
the other variables, it is not assumed by this investigation that
it is a factor which is uniquely related to reading speed.
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Table 8
Pearson Product Moment Correlations Between Recognition Threshold
and Scores on Sections of the Gates-MacGinitie
Reading Test for the Total Sample of Boys

Sections of Reading Test

Stimulus
Speed

&

Accuracy

Vocabulary

Comprehension

Letters

- • 45 ,•n�

(31)

-.4o,·,

(32)

. 4
- 3

(32)

Easy Words

-. 30,�

(54)

-. 46>'.?',

(59)

-.43,b',

(59)

Hard Words

- .42,·,

(27)

-.39;,

(31)

-. 44,·,

(31)

'�p<.05
;b',p<.0]

(N)
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Table 9
Pearson Product Moment Correlations Between Recognition Threshold
and Scores on Sections of the Gates-MacGinitie
Reading Test for the Total Sample of Girls

Sections of Reading Test

Stimulus
Speed

&

Accuracy

Vocabulary

Comprehension

Letters

- . 13

(33)

- .39;•,

(35)

-.32

(35)

Easy Words

- • 35;'n',

(63)

-.44;•n�

(66)

-.59;�;•,

(66)

Hard Words

-. 42;',;',

(34)

-. 38;',

(35)

-.5];b',

(35)

;',p<. 05
;',;�p<. 0 l

(N)

Discussion
Let us examine the means for the three types of tachistoscopic
presentations for the total population tested.

The easy words were

always the most rapidly processed, the hard words the next most
rapid, and lastly the alphabetical letters.
A plausible explanation for this interesting fact is that the
letters had the fewest possible perceptual cues which the visual
sensory system had to use.

It was shown that if� had a long

enough time interval between the termination of the letter stimulus
and the onset of the masking stimulus, recognition of the letter
stimulus was not difficult.

However, when the interstimulus interval

became shorter,� had only one set of visual cues on the basis of
which to make a correct response unless the letter was identified
only by chance.

Having only one set of visual cues is, apparently,

a disadvantage.

In contrast, the words which were presented provide

S with five possible sets of cues for identifying each word.
The factor which may account for the discrepancy between the
easy words and the hard words is the frequency of usage (i.e.,
familiarity) of the words.

Both the easy words and the hard words

consist of five letters in each word and each letter is different
in each word in each position, thus providing five times as many
possible cues than do the alphabetical letters.

However, the easy

words are seen more frequently and are read more often than are the
hard words and, hence, have involved more practice in the task of
recognition.

The easy words maintain the fastest processing time

among the three types of stimulus presentations.
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The data reported here lend evidence to the position that the
rate at which a child can process visual information is a major
factor in relation to how quickly and accurately that same child
can undertake a reading task.

This is suggested by the correlations

and by the amount of variance which is accounted for across the
test variables.

However, rate of information processing is also

related to vocabulary and is not uniquely related to reading speed.
The real significance of rate of information processing is that it
may be a basis for the individual differences in the higher intellectu
al capabilities within human organisms.

However, there is also the

alternative possibility that skill in reading may represent a skill
that is transferred to the tachistoscopic task.
The major concern in this research was the relation between the
rate at which a child could identify tachistoscopic presentations
and the score on the speed and accuracy section of the Gates-Mac
Ginitie Reading Test.

The fact which emerges is that the corre

lations tend to become higher as the tachistoscopic task becomes
more and more like that of reading.

This is true not only when one

considers the correlations between speed and accuracy and the letters,
easy words, and the hard words but also when one compares the corre
lations across the other sections of the reading test.
It will be recalled that a test of significance of the differ
ence between the correlations resulted in establishing no significant
difference between any of the correlations for the total sample.
Therefore, the effects of information processing seem generally to
contribute to the capability of an assortment of reading-related
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ski11s.
The correlations between speed and accuracy and the three
types of stimulus presentations almost consistently followed the
same pattern not only for the total population but also for the
boys and girls and the 5th and 6th grade levels considered separately.
This pattern consisted of the letters providing the lowest correla
tions, the easy words constituting the intermediate level, and the
hard words providing the highest correlations.

This held true

except for the 5th grade level where the easy words showed the
lowest correlation of -.36 while the letters showed the intermediate
level of -.39.

In addition, in the total sample of boys, the letters

showed the highest correlation of -.45 followed by the hard words
with a correlation of -.42 and then the easy words with -.30.

These

correlations, however, were not significantly different.
If one notices carefully the obtained correlations for the
total population tested in this investigation, another interesting
fact emerges.

The complex task of reading comprehension, which

comprises the third section of the reading test, correlates to a
higher degree with performance on the tachistoscopic tasks than does
the speed and accuracy section except for the 5th grade level as a
group.

The important point to note is that the information process

ing rate is more related to the complex function of being able to
read and fully understand groups of words and sentences than to the
simple perceptual recognition functions required in the section on
speed and accuracy.
There is a definite degree of difference in complexity between
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the two sections and it is the section on comprehension that produces
the highest correlations.

This suggests that the rate at which in

formation is processed is probably an important variable influencing
what is known as general intelligence.
The results show that the rate at which a child can process
perceptual information is a significant factor in predicting to
some extent, how the child will do on rate of reading on a timed
reading test.

However, it must be made very clear that the rate

at which information is processed is not unique to a reading
Its significance as a variable encompasses more than

situation.

this, in that it may well form part of the basis for one's ability
to learn and, therefore, is a factor in intelligence.
Children, as individuals, are predisposed with ability to
acquire general and specific types of knowledge or skills as they
progress through different stages of maturation.

Underlying this

ability to acquire different types of knowledge is the relative
efficiency with which the brain can handle the processing of visual
information.

The suggestion which is made here is that if the brain

can function at a rapid rate and in a manner that is effective and
efficient in hand] ing information, the child will have an advantage.
However, difficulty may arise in learning and in the development of
intelligence if the rate at which the information can be processed
is slow.

In this respect then, aptitude and the rate at which infor

mation is processed are probably somehow related.
Achievement also, as a type of intellectual function, would
seemingly be enhanced if the speed of cortical functioning were at
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a higher and more efficient rate than if the rate were relatively
low.

In other words, if a particular child has developed a high

rate of processing information, then his possibility of reaching
a higher level of intellectual achievement would be reached sooner
than a child who maintains a lower rate of information processing.
One is tempted to speculate that the rate at which information
is processed is probably directly related to how effectively and
efficiently the cortical regions function within the brain.

This

suggests that if cortical regions are functioning in an effective
manner then the ability of the brain to process information at a
high speed is similarly enhanced, thus providing a possible foun
dation for efficient learning and for the very basis of one's
general intelligence.
In trying to understand more clearly the relationship between
the rate at which information is processed and the rate at which
children read, this investigation has raised a number of questions
which must be answered if one is to understand the significance of
the information processing rate within the human organism.

The

most significant question to research further is the relationship
of the rate of information processing to various aspects of intelli
gence and achievement.

Summary
The primary focus of this investigation is to determine the
relationship between the time required to process visual information
and the rate at which individuals can read printed material.

Thus,

the design of the research involves presenting_Sth and 6th graders
with the Gates-MacGinitie Reading Test and determining the corre
lation between the rate at which children can read printed material
and the rate at which these same children can perceptually process
tachistoscopically presented stimuli, consisting of simple alpha
betical letters, easy words, and hard words.
A total of 134 Ss were obtained for the study and each S was
tested on the Gates-MacGinitie Reading Test which was given as a
group test and on the tachistoscopic presentations which were given
individually.
Two forms of the Survey D level of the Gates-MacGinitie Reading
Test were administered to each S.

This test consists of three parts;

Speed and Accuracy, Vocabulary, and Comprehension.

Since the speed

and accuracy score was the major concern in this research, a mean of
this section's two raw scores was utilized.
The stimulus presentations which were presented consisted of
five alphabetical letters (H, K, Z, V, and X), five easy words (Child,
House, Plant, River, and Watch), and five hard words (Basin, Elder,
Forge, Tempt, and Wharf).

In addition, a complex masking design de

rived from a combination of 34 randomly placed letters was presented
after the test stimulus during the actual test situation.
Each S was presented with the test stimuli followed by the
48
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masking stimulus at specifically chosen interstimulus intervals and
the apparatus was triggered by� pressing a switch.

The sequence

involved a dark field - test stimulus - dark field - masking stimu
lus - dark field.

After the initial data gathering phase, a mini

mum interval between the test stimulus and the masking stimulus
that permitted recognition (MIR) was established for each S from
the performance protocols.
A Pearson product moment correlation was utilized in the
statistical analysis of the data.

The correlations between the MIR

for each type of stimulus and the scores on the three sections of
the Gates-MacGinitie Reading Test were almost all significant at
the 1 per cent level of confidence.

This established evidence for

the fact that the rate at which information is processed is a signifi
cant factor in predicting, to some extent, how a child will do on
a rated reading task.
It is suggested, however, that the rate at which information
is processed may be related to higher intellectual capabilities such
as aptitude, achievement, and even general intelligence.
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